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Introduction
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Escherichia coli (E. coli)-induced diarrhoea has become a global public health 47 problem, both in developed and developing countries. At present, the prevention and 48 treatment of the disease is mainly based on drugs and vaccines. In addition, dietary 49 intervention has also become an important means [1] . E. coli can produce the 50 enterotoxin that causes colibacillosis, which brings untold damage for the poultry 51 production [2, 3] . E. coli whose serotypes are O1, O2, O78, O15 and O55 had been 52 found to be related to colibacillosis in chickens [4, 5] , which may undermine immune 53 function to predispose host animals to the colonization of the pathogens, placing the 54 threat to health and food safety. Although antibiotic therapy is effective for 55 colibacillosis，there are increasing restriction and ban to limit the use of antibiotic to 56 poultry. Therefore, prebiotic and probiotic as candidates to replace antibiotics are 57 available, they are more secure to prevent and control colibacillosis, thus protecting 58 livestock species. Short-chain fatty acids produced by intestinal microbiota are one of 59 the important determinants of the interaction between intestinal microorganisms and 60 pathogenic bacteria [6] . A study has shown that the diet supplied with lactulose 61 improved body weight gain and feed conversion efficiency of 21-day-old broilers, but 62 had no effect on growth performance of 42-day-old broilers. In addition, lactulose 63 treatment increased the colonies of Lactobacillus in cecum, and increased the levels of 64 acetic acid, propionic acid, butyric acid and total SCFA in cecum contents of 7-day-old 65 and 42-day-old broilers [7] .
66
Probiotics were defined as live microbial feed supplements, which have positive 67 effect on the host animal by improving intestinal microecology [8] . The probiotic keep 68 a healthy intestinal microflora and stimulate the immune response of the host animal 69 decreasing pathogenic microbiota of the gut [9] . An increasing number of well- by the end of the third week.
110
The diets were fed to the four groups, n-control has a same dietary with p-control, The blood was collected from wing vein for the quantification of IgA, IgG, and DAO.
168
After serum separation and then centrifuged at 10000 g for 4 min and stored at -20℃.
169
The serum concentration of IgA, IgG and DAO were measured by enzyme-linked 170 immunosorbent assay (ELISA) using the standard Chicken kit (Nanjing Jiancheng The growth performance of broilers showed in have reduced the mortality in related to the p-control group, but failed to be guaranteed 222 to no mortality compared with n-control (Figure 1 ). difference relative to n-control (Figure 2 ). There was no other significance difference.
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Immune Responses
237
The impact of L. plantarum 15-1 and FOS on the sero-immunity level showed in Lactobacilli has a positive effect on the gastrointestinal tract on this account that it 296 increases feed consumption and absorption of nutrient in intestinal architecture. The 297 intestine is the important site of nutrient absorption, and its efficiency is concerned with 298 its surface area due to an increasing villus and mucosa thickness [31] . A Saffar et al.
299
[32] studies probiotics to reduce broilers ascites in high altitude areas, the results found 300 that probiotics reduce the ascites mortality has a role in promoting, but not to 
